Extended binding inhibitors of chymotrypsin that interact with leaving group subsites S1'-S3'.
We have synthesized inhibitors of chymotrypsin, based on fluoromethyl ketones, that bind at S and S' subsites. "Small" inhibitors of serine proteases, which have previously been synthesized, only interact with S subsites. The parent compound is Ac-Leu-ambo-Phe-CF2H (1) (Ki = 25 X 10(-6) M). This inhibitor was modified by successively replacing H of the -CF2H group by -CH2CH2CONHCH3, (4), -CH2CH2CONH-Leu-NHMe (5), -CH2CH2CONH-Leu-Val-OEt (6), and -CH2CH2CONH-Leu-Arg-OMe (7). Corresponding Ki values are 7.8 (4), 0.23 (5), 0.21 (6), and 0.014 (7) microM. Extending 5 to 6 by addition of Val-OEt at P3' does not decrease Ki. In contrast, extension of 5 to 7 by incorporating Arg-OMe at P3' decreases Ki approximately 15-fold, suggesting interaction between Arg and the S3' subsite but no corresponding interaction at that subsite with Val. These results are in accordance with results obtained with the homologous family of avian ovomucoid third domain proteins. Proteins with Arg at the P3' position show highly favorable interactions with the protease at the S3' subsite [Park, S. J. (1985) Ph.D. Thesis, Purdue University; M. Laskowski, Jr., personal communication]. These results establish that incorporation of residues which interact with S' subsites significantly increases the efficacy of inhibitors and that valuable information concerning the most effective amino acid composition of small inhibitors can be obtained from the amino acid sequence of protein inhibitors.